Aim-To identify simple, objective, accurate histological criteria for distinguishing acute infective-type colitis, chronic idiopathic inflammatory bowel disease, and irritable bowel syndrome on rectal biopsy in patients with acute onset diarrhoea at first presentation, one to 10 weeks after onset. Methods-Cell counts and measurements of mucosal architecture were made on initial rectal biopsies from 18 patients with acute infective-type colitis, 17 patients with first acute presentation of chronic idiopathic inflammatory bowel disease, and 23 patients with irritable bowel syndrome. The data were analysed by ANOVA and discriminant analysis.
Simple objective criteria for diagnosis of causes of acute diarrhoea on rectal biopsy D Jenkins, A Goodall, B B Scott Abstract Aim-To identify simple, objective, accurate histological criteria for distinguishing acute infective-type colitis, chronic idiopathic inflammatory bowel disease, and irritable bowel syndrome on rectal biopsy in patients with acute onset diarrhoea at first presentation, one to 10 weeks after onset. Methods-Cell counts and measurements of mucosal architecture were made on initial rectal biopsies from 18 patients with acute infective-type colitis, 17 patients with first acute presentation of chronic idiopathic inflammatory bowel disease, and 23 patients with irritable bowel syndrome. The data were analysed by ANOVA and discriminant analysis. Results-Lamina propria cells were mainly in the upper third in irritable bowel syndrome patients. Increased lamina propria cellularity, mainly in the middle third, and numbers of crypt intraepithelial neutrophils distinguished acute infective-type colitis from irritable bowel syndrome in 93% of cases. Chronic idiopathic inflammatory bowel disease differed from irritable bowel syndrome and acute infective-type colitis in a decreased number of crypts and altered crypt architecture. Chronic idiopathic inflammatory bowel disease showed higher lamina propria cellularity, especially in the basal third, with an increased number of lamina propria neutrophils. On discriminant analysis, crypt numbers distinguished 86% of the cases of chronic idiopathic inflammatory bowel disease from the other groups. Conclusion-At one week or more from onset, acute infective-type colitis is characterised by a superficial increase in lamina propria cellularity, with only a slight increase in the number of polymorphs. At this stage, chronic idiopathic inflammatory bowel disease is characterised by a transmucosal increase in cellularity together with crypt loss and architectural abnormality. Thus Previously, we reported the accuracy of quantitative histology in separating chronic idiopathic inflammatory bowel disease from irritable bowel syndrome on rectal biopsy using the increased cellularity in the basal third of the lamina propria, surface irregularity, and surface epithelial flattening.'2 The present study was performed to obtain additional, objective histological criteria for routine use in the differential diagnosis of acute diarrhoea, including the problem of identifying acute infective-type colitis. Counts and measurements were made on rectal biopsy specimens from groups of patients with acute infectivetype colitis, with acute presentation of chronic idiopathic inflammatory bowel disease confirmed by subsequent follow-up, and with irritable bowel syndrome. Statistically significant differences between the groups were investigated further using discriminant analysis to identify diagnostic criteria.
Methods
The study was a retrospective study of patients presenting in routine practice to the Gastroenterology Clinic at Lincoln County District General Hospital. into paraplast and cut at 1 gm thickness perpendicular to the mucosal surface. Sections were stained with haematoxylin and eosin. Measurements and cell counts were carried out on the stained sections using a MOPPET image analyser. All processing, measurements, and counts were performed without knowledge of the diagnostic group to minimise experimental and observer bias. The method has been described in detail previously.'2 The measurements are shown in table 1. None of the biopsies showed granulomas or giant cells and these, therefore, were not studied further as diagnostic criteria.
STATISTICAL ANALYSIS
The measurements were log transformed when necessary to normalise the distribution. The Mann-Whitney U test was used to compare age and duration of disease. All other analyses were carried out on the Amdahl computer at the University College (London) Computer Centre using package BMDP (University of California, 1985) . Comparison by ANOVA and discriminant analysis were performed. Discriminant analysis (BMDP7D) computes a linear classification for each of the selected groups in a stepwise manner; at each step the variable that adds most to the separation of the groups is entered into the function. A "jackknife" procedure was then used. This procedure simulates a separate dataset by removing one case, using all the remaining cases to produce a discriminant function, and then classifying the excluded case with this function. The whole process is repeated for each case in the set. 4 Chronic idiopathic inflammatory bowel disease. Crohn 's disease showing increased cellularity in the basal third of the lamina propria. This produces the appearance of a "moderate or severe transmucosal increase in chronic inflammation". from ulcerative colitis becomes important in any subsequent surgical management. The measurements used to distinguish chronic idiopathic inflammatory bowel disease from acute infective-type colitis have been shown previously to identify both Crohn's disease and ulcerative colitis. '2 The biopsy appearances of irritable bowel syndrome usually are considered "normal". Irritable bowel syndrome was used in this study as the "control" group because it comprises the main group of individuals who can present with acute diarrhoea and initially are suspected of having the diseases studied but turn out not to have acute colitis or any other organic disease. The main objective differences identified by discriminant analysis between acute infective-type colitis and normal/irritable bowel syndrome are increased lamina propria cellularity and numbers of neutrophils in acute infective-type colitis. In normal/irritable bowel syndrome the maximal lamina propria cellularity was beneath the surface epithelium in the upper third (figs 1 and 2 ). This distribution was altered in acute infective-type colitis by a mild (up to twofold) increase, affecting mainly the middle third giving a "mild superficial increase in lamina propria cellularity" in 95% of cases ( figs 1 and 3) . The main differences identified between chronic idiopathic inflammatory bowel disease and acute infective-type colitis or normal/irritable bowel syndrome were both features that are typical of chronic idiopathic inflammatory bowel disease: reduced crypt numbers (which correlate with architectural irregularity) and a two-or threefold increase in cellularity in the basal third of the lamina propria, produc ing a "moderate or severe transmucosal increase in lamina propria cellularity" (figs 1 and 4) .
Results
Numbers of neutrophils provided some additional discrimination between acute infective-type colitis and irritable bowel syndrome. There were very few in irritable bowel syndrome/normal, with an upper 95% confidence limit of fewer than two neutrophils per 10 crypts. Neutrophils were increased in acute infective-type colitis and in chronic idiopathic inflammatory bowel disease. However, very high lamina propria neutrophil counts, severe cryptitis, and crypt abscesses (as defined above) were found only (and infrequently) in chronic idiopathic inflammatory bowel disease. The relatively low neutrophil counts in acute infective-type colitis in this study may reflect the late presentation (one to eight weeks after onset) in these patients. Biopsies taken during the first few days of a severe acute infective episode may show much heavier neutrophil infiltration.2 4 8 Generally, there is good agreement between the findings of this study and studies of conventional biopsy diagnosis.5-9 1-6 Both approaches suggest that distorted crypt architecture, crypt atrophy, and mixed lamina propria inflammation are important distinguishing features of chronic idiopathic inflammatory bowel disease. Previously, we have identified the importance of the diffuse transmucosal increase in lamina propria cellularity for distinguishing chronic idiopathic inflammatory bowel disease from normal/irritable bowel syndrome cases. Other studies have drawn attention to different patterns of increased basal cellularity in diagnosing chronic idiopathic inflammatory bowel disease.57 9 1-13 These include basal lymphoid aggregates, basal giant The series agrees with other studies' 9 11 that it is possible to diagnose acute infectivetype colitis by histology beyond the first four days as proposed by Nostrant et al and suggests that there is a characteristic histological pattern in the late/resolving phase of acute infectivetype colitis (one to eight weeks).8 This late phase diagnostic pattern comprises a mild increase in lamina propria cellularity confined mainly to the upper two-thirds and slight increases in neutrophil numbers in crypt epithelium and lamina propria. The late phase pattern is that seen routinely in UK practice and may explain the appearance reported by some pathologists as "non-specific proctitis or colitis".5 It is possible that many patients labelled as having "non-specific inflammation" have resolving acute infective-type colitis. Understanding the time sequence of the evolution of acute infective-type colitis and chronic idiopathic inflammatory bowel disease together with the use of better criteria to separate irritable bowel syndrome, acute infective-type colitis, and chronic idiopathic inflammatory bowel disease should reduce the need for this unsatisfactory "non-specific" category.
The objective changes described can be used to refine conventional histopathological diagnosis. Crypt architectural abnormality can be detected by conventional microscopy as change from the straight, close-packed, parallel, "testtube rack" arrangement of crypts in irritable bowel syndrome or acute infective-type colitis to the fewer, irregular crypts of chronic idiopathic inflammatory bowel disease (figs 2-4). Often, subjective detection of such crypt abnormalities is not easy.6 Crypt counts provide an easy accurate alternative and can be made directly using a microscope micrometer. A reduction in numbers of crypt openings to five or fewer per millimetre of surface epithelium measured along one 3 mm of surface epithelium in a single section was pathognomonic of chronic idiopathic inflammatory bowel disease (fig 1) .
The pattern of lamina propria cellularity ( fig  1) usually can be detected easily in conventional examination. In normal/irritable bowel syndrome the cells are mostly in the upper third (fig 2) . In acute infective-type colitis usually there is a mild superficial increase, involving the middle third (fig 3) , and in chronic idiopathic inflammatory bowel disease there is either a moderate or severe transmucosal increase (fig 4) in active disease or involvement of the basal part by lymphoid aggregates, giant cells, or plasmacytosis.
Polymorph numbers are useful in distinguishing normal/irritable bowel syndrome from active inflammation but need to be interpreted carefully in attempting to separate acute infective-type colitis and chronic idiopathic inflammatory bowel disease. There is a wide overlap and any diagnostic differences depend on the timing of the biopsy in relation to presence and onset of clinical activity.
Precise measurement has refined diagnostic criteria for distinguishing acute infective-type colitis, chronic idiopathic inflammatory bowel disease, and irritable bowel syndrome at one to 10 weeks after clinical onset. The precisely defined changes in lamina propria cellularity in the late phase of acute infective-type colitis and in chronic idiopathic inflammatory bowel disease, and the reduced crypt numbers and altered architecture in chronic idiopathic inflammatory bowel disease can be used to make accurate conventional biopsy diagnoses of patients presenting with acute diarrhoea.
